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(54) Culture vessel assembly 

(57) A mutiiwell tissue culture assembly for culturing 
cells comprising a plate and a lid. The plate includes a 
plurality of wells for accommodating a cell culture insert 
and the lid includes means for varying the gas diffusion 
into and out of the assembly and for substantially mini- 
mizing biotogical contamination of the cells being cul- 
tured in the cell culture insert. The means for varying the 
gas diffusion is a gas permeable membrane provided in 



a plurality of openings in the lid and a plurality of remov- 
able thin impermeable film labels are provided for se- 
lectively occluding passage of gases through the gas 
permeable membranes. The means for minimizing bio- 
logical contamination of the cells being cultured is a 
sealing material located in the lid and means for remov- 
ably securing the lid and the plate together whereby the 
sealing material is compressed between the lid and the 
plate. 
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Description 

BACKGROUND OF THE INVENTION 

1 . FIELD OF THE INVENTION 

This invention relates to an apparatus and proce- 
dures for growing cells or tissue culture in vitro and more 
particularly to a culture vessel assembly having means 
for varying the gas diffusion rate into and out of the as- 
sembly and for substantially minimizing biological con- 
tamination of the cells or tissue culture in the assembly 

2. DESCRIPTION OF RELATED ART 

Culture vessels are described in U.S. Patent Nos. 
4.495,289, 5,026,649, 5,358,871 and 5.366,893 and 
European Patent Application No. 0 483 620 A2 and U. 
K. Patent Application No. GB 2 268 187 A Culture ves- 
sels comprise wells which generally have a circular 
shape and size which permits the introduction therein of 
a cell culture insert having a membrane upon which cell 
attachment, growth and differentiation occur The cul- 
ture vessels containing the wells are typically rectangu- 
lar and have a standard size in order to accommodate 
standard analytical apparatus. Cell culture inserts used 
in culture vessels are described in U.S. Patent Nos. 
4,371 .674, 5.026.649 and 5,366,693 and are herein in- 
corporated by reference 

The culture of cells is dependent upon the ability to 
supply sufficient oxygen to the cells without causing cel- 
lular damage. The supply of oxygen for cell respiration 
is from the atmosphere in the header space above the 
cells via the liquid culture medium. 

Aeration of the culture, by for example, sparging, 
surface aeration, medium perfusion, can increase the 
oxygen availability, however such methods can cause 
cellular damage. Silicone rubber tubing has been used 
to improve gas exchange in cell culture, by running the 
tubing between the well and the atmosphere, but this 
method is inconvenient and may cause contamination 
to the cell suspension. 

Although there are a number of culture vessels 
commercially available and descnbed in patent publica- 
tions It IS believed that there are no culture vessels 
available that provide a means for varying the gas dif- 
fusion rate into and out of a culture vessel assembly 
while still providing a closed system whereby enlry or 
exit of biological contaminants into or out of the vessel 
is substantially minimized. 

SUMMARY OF THE INVENTION 

The present invention is an assembly for growing 
cells or tissue culture in vitro. The assembly comprises 
a t si plate with wells shaped to accommodate an insert, 
such as a cell culture insert or (or receiving tissue culture 
media, and a removable lid 



The test plate preferably comprises an upper sur- 
face, a lower surface, and a plurality of wells. Each well 
is substantially disposed between the upper and lower 
surface of the test plate. 
5 The assembly further includes a removable lid 

which can be positioned over the upper surtace of the 
test plate. The lid includes a top wall and a peripheral 
skirt that extends downwardly from the top wall. Inside 
the lid, along the inside perimeter of the skirt, is a sealing 
70 material such as silicon where the skirt and the top wall 
meet. The lid serves to prevent the loss of sample from 
the well interior, to protect the contents of the assembly 
from the environment and to protect the user from the 
contents of the assembly should it contain a harmful or 
'5 potentially harmful material. 

In addition, the assembly further comprises means 
for removably securing the lid and the plate together 
whereby the sealing material is compressed between 
the lid and plate interface and the inside of the assembly 
20 is substantially protected from the outside environmenl 
thereby providing a biologically secure environment in 
the assembly 

Therefore, the assembly wherein the lid and the 
plate are securely arranged together serves to prevent 
2S the loss of sample from the well interior protects the 
contents of the assembly from the environment, protects 
the contents of the assembly from cross-contamination 
between the wells and protects the user from the con- 
tents of the assembly should it contain a harmful or po- 
30 lentially harmful material. 

Preferably, the means for removably securing the 
lid and plate is a lever on the lid and a receiving handle 
on the plate. Most preferably, the receiving handle is a 
frame surrounding an open area wherein the lever fits 
-35 into the open area and connects with the frame. When 
the lid and plate are being placed together, a downward- 
ly force is applied to the lever along the horizontal axis 
as the lid is being lowered in place over the upper sur- 
face of the plate. The compressed lever is placed into 
^0 the open area of the receiving handle and then as the 
force is released from the lever, the lever will snap-fit 
with the frame of the receiving handle. 

The action of snap-fitting the lever with the receiving 
handle may cause an audible-snap and in turn provides 
-^s a non-permanent lock. In addition, the lever and receiv- 
ing handle when brought together substantially seals 
the lid and the plate together whereby the sealing ma- 
terial on the lid is compressed in the lid and plate inter- 
face. The compressed sealing material thereby sub- 
so stantially eliminates the exchange of liquid and/or gases 
between the lid and plate intedace 

The lid is removed from the plate by applying a force 
to the level along the horizontal axis, to cause the lever 
to unsecure from the receiving handle while lifting the 
55 lid from the plate. 

The test plate and related removable lid may be 
formed in different siz s and geometric configurations 
so as to be used with different size and geometric con- 
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figured cell culture inserts. The removable lid may be 
formed to be positioned over the upper surface of the 
plate in one orientation so as to reduce cross contami- 
nation between the wells in the event the lid is reposi- 
tion d over the upper surface of th plat . The plate and 
the ferTK>vable lid are preferably made of an optically 
clear plastic to facilitate viewing of the wells and cell cul- 
ture inserts. 

Preferably^ the lid comprises means for allowing gas 
diffusion into and out of the wells of the plate. Most de- 
sirably, the means for allowing the gas diffusion into and 
out of the wells of the plate is at least one port and as- 
sociated with the port is a gas permeable membrane. 
Most preferably, the gas permeable membrane is liquid 
impermeable. Most preferably, the lid comprises the 
same number of ports as there are wells in the compan- 
ion plate. In addition, most preferably, the ports are po- 
sitioned or aligned with the wells. Therefore, when the 
lid is placed over the plate, each well is associated with 
a port on the lid. The positioning of the port with the well 
provides the advantage of improved gas exchange di- 
rectly with the well. Furthermore, gas exchange can be 
controlled more directly by well, whereby each well may 
receive individualized attention for the gas exchange by 
the user. 

Further associated with the lid is a means for selec- 
tively occluding the gas permeable membrane without 
removing the lid from the test plate. Preferably, the 
means for selectively occluding the membrane is a thin 
impermeable film A thin film may be removably at- 
tached to the top of the ltd over each individual port to 
restrict exposure of the gas permeable membrane to the 
atmosphere. The thin impermeable film assists is main- 
taining the biological security of the environment in the 
wells because the lid does not have to be lifted or re- 
moved from the test plate. 

Most preferably, the means for selectively occluding 
the membrane is a peel-away gas impermeable label- 
Most preferably, the \abe\ is plastic. Preferred nnaterials 
of the label include but are not limited to polymeric sub- 
strate resins that are impermeable to gases and liquids 
Th label may be transparent or color coded- Moreover 
the surface of the label may be such that additional in- 
formation may be hand written on the label. 

Although It IS withtn the purview of the invention to 
provide a label that is circular, labels of different geo- 
metric configurations may be provided 

The label allows the user to control the exchange 
of gas in the test plate so that the desired growth of the 
cell culture can be facilitated in the test plate while still 
providing a closed system that substantially prevents 
entry of microbial organisms or other contaminants into 
the wells of the test plate. The label substantially maxi- 
miz s gas exchange while minimizing th possibility of 
contamination in the wells of the t st plat . A furth r ad- 
vantag is that gas exchange takes plac xclusively 
through the membrane without having to r move or par- 
tially op n the lid 



The label does not compromise sterility or invite 
leakage into the test plate. Other advantages is that the 
label is reusable and is economically feasible to manu- 
facture. 

5 Most notably, the assembly of the present invention 

provides the following advantages: (1 ) a closed vented 
environment while maintaining sterility and controlling 
gas exchange: (2) containment of potentially hazardous 
samples; (3) minimizing contamination of specimen in 

10 the assembly with environmental/exogenous contami- 
nants such as yeast, bacteria and/or virus; and (4) a bi- 
ologically secure environment. 

In addition, the assembly of the present invention is 
particularly advantageous when culturing layers of cells, 

IS such as in skin cultures where it is desirable to produce 
layers of kerattnocytes for skin grafting in a sterile and 
gas exchange controlled environment 

In addition, the present invention allows for the con- 
trolled passage of oxygen directly to the dividing cells 

20 which lie on the membrane surface of the cell insert. 

In accordance with the principles of the assembly 
of the present invention, significant improvements over 
currently known and available multiwell tissue culture 
assemblies are provided. Most importantly, the present 

2S invention substantially improves gas diffusion into and 
out of the assembly while maintaining the sterility of the 
contents of the multiwell plate and allows adequate gas- 
eous exchange to occur between the wells and the ex- 
ternal environment. Accordingly, the assembly of the 

30 present invention provides a biologically closed environ- 
ment so as to optimize conditions for cell culturing pro- 
cedures whereby entry or exit of biological contami- 
nants, gases and/or liquids is substantially minimized. 

35 DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective view of the assembly of the 
present invention. 

. FIG. 2 is a perspective view of the assembly of the 
40 present invention with the lid and sealing material re- 
moved. 

FIG . 3 is a cross-sectional view of the assembly tak- 
en along lines 3-3 of FIG. 1. 

FIG. 4 IS an enlarged, partial sectional view of the 
45 assembly of FIG. 3. 

FIG. 5 illustrates the placement of the lid on the 
plate. 

FIG. 6 illustrates the removal of the lid from the 
plate. 

so FIG. 7 is a perspective view of an alternate embod- 

iment of the present invention with a label covering each 
orifice. 

FIG . 8 IS a perspective view of an alternate embod- 
iment of the pr s nl invention with a label covering the 
55 ntire lk:i. 
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DETAILED DESCRIPTION 

While this invention is satisfied by embodiments in 
many different forms, there is shown in the drawings and 
will herein be described in detail, the preferred embod- 
iments of the invention, with the understanding that the 
present disclosure is to be considered as exemplary of 
the principles of the invention and is not intended to limit 
the invention to the embodiments illustrated. Various 
other modifications will be apparent to and readily made 
by those skilled in the art without departing from the 
scope and spirit of the invention. The scope of the in- 
vention will be measured by the appended claims and 
their equivalents. 

An apparatus 10 for growing tissue culture as 
shown in FIGS. 1-2 includes a culture vessel plate 20 
and a lid 60. As shown in FIGS. 1 -2 culture vessel plate 
20 includes an upper surface 22 and lower surface 24. 
The culture vessel plate further includes a number of 
wells 26 each comprising a sidewall 28 extending from 
upper surface 22 of the plate to lower surface 24 of the 
plate. Each well comprises a top portion 30 and a bottom 
portion 36. Top portion 30 comprises an open end 32. 
that extends to bottom portion 36 that comprises a 
closed end 38. 

There may be any number of wells 26 in plate 20, 
although six, twelve, twenty-four, forty-eight and ninety- 
six well plates are commonly known and available. In 
FIG 1 a six-well plate is illustrated, merely for exem- 
plary purposes tsAosX standard multiwell plates have the 
wells arranged in orthogonal rows and columns so as to 
be able to clearly identify the individual wells being used, 
of course, the arrangement of the wells in plate 20 is not 
an essential limitation of the present invention, since any 
arrangement of wells is contemplated by the invention. 

Plate 20, as illustrated in the figures, typically is 
transparent and may be molded, for example, of polyvi- 
nylchlortde or polystyrene. 

Surrounding the wells and forming the outside bor- 
der of plate 20 is sidewall 40. In the present emlxxJi- 
ment. plate 20 has six (6) sidewalls Well known tissue 
culture plates are rectangle or quadrilaterally shaped, 
although for purposes of the present invention the plate 
may be fabricated m any practical configuration and 
contain any number of wells. 

Spaced inwardly from sidewall 40 and around the 
upper surface of plate 20 is a recessed ledge 21 as more 
clearly seen in FIGS. 3 and 4. taken in conjunction with 
FIGS 1 and 2. Ledge 21 forms a border around the wells 
on the upper surface 22 of plate 20 and wherein the side- 
wall 40 extend to a position raised above the ledge 
thereby forming a rim surrounding the ledge. 

Sidcwall 40 comprises a two-step section compris- 
ing an upper section 42 and a lower section 46. Lower 
section 46 is stepped from upper section 42 by an an- 
nular shoulder 44 between the upper and lower sec- 
lions Th refore. upper section 42 extends from th up- 
p rsurfac 22 loan annular shoulder 44 and k>wer sec- 



tion 46 extends from annular shoulder 44 to bottom sur- 
face 48 of lower surface 24. 

Lower section 46 serves as an annular base for 
plate 20 when the present multiwell tissue culture appa- 
5 ratus is being used. 

As shown in FIGS, 1 -3, handles 50 are attached on 
opposite sides of lower section 46 of plate 20. Each han- 
dle 50 extends outwardly from lower section 46 of plate 
20. Each handle has a closed frame 54 that surrounds 
10 an opened area 56. It is well within the purview of this 
invention that the handle may comprise two separate 
pieces and be of any particular geometric configuration. 

Lid 60 is a separate, removable member which cov- 
ers all of the wells of the plate. Although lid 60 is illus- 
'5 trated in all of the figures, the details of lid 60 are best 
illustrated in FIGS. 2-4. Lid 60 includes a substantially 
planar cover 62 large enough to extend over all of the 
welts of the plate. Planar cover 62 has a top surface 64 
and a bottom surface 66. The shape of cover 62 is com- 
20 palible with the shape of plate 20. IVIosl prelerably. as 
shown in FIG. 1 , lid 60 is formed to be positioned over 
the upper surface of the plate in one orientation so as 
to reduce cross contamination between the wells in the 
event the user tries to reposition the lid over the plate. 
2^ Extending around cover 62 is a downwardly de- 

pending skirt 68 which forms a border around lid 60. 
Skirt 68 has an inner wall surface 70 and an outer wall 
surface 72. and six sides each of which extends down- 
wardly from the cover to a tX5ttom stop surface 74 As 
30 shown in FIG 4. the transition between cover 62 and 
depending skirt 68 is a perimeter area 69. In addition, 
along inner perimeter area 69 is a sealing material 76 
such as silicon. Inwardly, spaced from skirt 68 and ex- 
tending downwardly from bottom surface 66 of the pla- 
3S nar cover is rib 78. This rib, lying substantially parallel 
to inner wall surface 70 of skirt 68. is positioned on the 
cover so as to depend downwardly into recessed ledge 
• 21 in the plate. 

. As shown in FIGS 1-4. located on cover 62 are a 
40 plurality of orifices or ports 1 00. A gas pemneable, liquid 
impermeable membrane 102 is associated with each or- 
ifice. The orifices and associated membranes are ar- 
ranged on the cover so that when the lid is positioned 
over the plate, each orifice and membrane is directly as- 
sociated with each individual well in the plate. 

Gas permeable membrane materials may be made 
from any suitable gas permeable material so long as it 
provides free passage of gases such as oxygen and car- 
tx5n dioxide into the test plate while preventing microor- 
so ganisms such as bacteria and fungi from passing there 
through. These materials include polyethylene, polycar- 
bonate, acrylic co-polymers and polylelrafluoroethyl- 
cnc. 

As shown in FIG. 3. when lid 60 is positioned over 
55 plate 20: skirt 68 extends towards annular shoulder 44 
of the multiwell plate thereby leaving a space 80 th re- 
between annular shoulder 44 and bottom slop surface 
74 As shown in FIGS 3 and 4. sealing rrialerial 76 is 
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compressed between perimeter area 69 of the lid and 
sidew?^!! 40 of the plate to substantially close off any 
leakage into and/or out of the environment. 

As shown in FIGS. 1-2, levers 90 are attached on 
opposite sides of the outer wall surface 72 of skirt 68. 
Each lever extends from outer wall surface 72 of skirt 
68. It is well within the purview of the invention that the 
levers may be of any particular configuration so long as 
they may easily cooperate with handles 50 of the plate. 
As shown in FIGS. 3 and 4. each lever 90 has a step 
configuration comprising a rearward end 92 that ex- 
tends outwardly from outer wall surface 72 and a for- 
ward or working end 94. Rearward end 92 and forward 
end 94 meet at a pivot position 96. The pivot position 
provides flexibility to the forward end so that it may be 
pushed or compressed towards the outer wall surface 
of the skirt. At forward end 94 is a cleat 98 that extends 
outwardly from the forward end and is used to secure 
the lever with the handle whereby the cleat mates with 
the frame of the handle. 

In use. as shown in FIG. 5, a horizontal force is ap- 
plied to each lever at the forward end with the thumb 
and forefinger of the user's hand, thereby causing each 
forward end of the lever to compress towards the outer 
wall surface of the skirt. Then as the lid is lowered over 
Ih top of the plate, and the levers are slide into the open 
areas of the handles, the force to each lever is removed 
and the cleat of each lever snap-fits with the frame of 
the handle. The snap-fit of the levers may cause an au- 
dible-snap The snap-fit causes a non-permanent lock 
between the lid and plate and causes the sealing mate- 
rial 76 to be compressed between perimeter area 69 of 
the lid and sidewall 40 of the plate. 

As shown in FIG. 6, the lid is removed from the plate 
whereby the thumb and forefinger of the user's hand ap- 
plies a horizontal force to the forward ends of the levers 
towards the outerwall surfaces of the skirt so that the 
cleat of each lever releases from the handle frame and 
then an upward, lifting movement by the user brings the 
lid away from the plate 

An additional embodiment of the invention as 
shown in FIG. 7 includes many components which are 
substantially identical to the components of FIG. 1. Ac- 
cordingly, similar components performing similar func- 
tions will be numbered identically to those components 
of FIG. 1 except that a suffix 'a" will be used to identify 
those similar components in FIG. 7. 

As shown in FIG- 7. optionally a peel-away thin film 
lab I 104 is removably attached to cover 62a to selec- 
tiv ly occlude each membrane 102a of each orifice 
100a. The film may be fully or partially removed or left 
in place according to the particular culture requirements. 

Conventional moans arc used to apply the pccl- 
away thin film label to the cover. These means include 
adh sive materials such as pressur s nsitive materi- 
als, wher in the thin film lab I can b easily panially or 
fully r moved from Ih cover as is r quired and reap- 
plied as needed The thin film label material nvjy be 



made of polyethylene or polyethylene terephthalate and 
the adhesive materials may include acrylic adhesives. 

As shown in FIG. 7. optional each peel-away thin 
film label 104 is circular and has a lab 108 for ease of 

5 use. Although it is within the purview of the invention to 
provide a peel-away thin film that is circular, films of dif- 
ferent geometries and dimensions may be provided. 

An additional embodiment of the invention as 
shown in FIG. 8, includes many components which are 

10 substantially identical to the components of FIG. 2. Ac- 
cordingly, similar components performing similar func- 
tions will be numbered identically to those components 
of FIG. 2. except that a suffix "b" will be used to identify 
those similar components in FIG. 6. 

75 Label 110 as shown in FIG. 8 is an alternate em- 
bodiment of the label that can be used with assembly 
10b. The alternate embodiment of the invention as 
shown in FIG. 8, is that label 110 covers the entire planar 
cover surface of lid 60b, whereby one label may be used 

20 to selectively occlude all of the orifices. 

In use. the present invention may be used for cul- 
turing cells as follows: 

a. removing the lid from the culture vessel assembly 
25 by applying a horizontal force to the forward ends 

of the levers towards the outerwall surface of the 
skirt so that the cleat of each lever releases from 
the handle frame and lifting the lid away from the 
plate; 

30 b. depositing a layer of cells on the membranes of 

each cell insert within the culture vessel assembly: 

c. overlaying the layer of cells with a growth medi- 
um: 

d. securing the lid over the plate by applying a hor- 
35 izontal force to each lever at the forward end, there- 
by causing each forward end of the lever to com- 
press towards the outer wall surface of the skirt, 
lowering the lid over the top of the plate and sliding 

. the levers into the handles on the plate: and 
40 e. directly ventilating the membrane of each cell in- 
sert by selectively permitting air access thrusts 
through each orifice in the lid by removing or par- 
tially removing and re-attaching each label over 
each orifice. 

45 

As praclilioners-in-the-an will understand, the cul- 
ture vessel assembly of the present invention may be 
comprised of simple moldable parts which may be mass 
produced from a variety of materials, including, for ex- 

so ample, polyethylene, polystyrene, polyethylene tereph- 
thalate and polypropylene. As will be understood further 
by practitioners in the art. materials should be selected 
which provide a small degree of resiliency for the pur- 
pose of providing ease of use for subsequent examina- 

55 tion of the developed cultured cells. 
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Claims 

1 . An assembly comprising; 

a test plate comprising a plurality of wells hav- 
ing openings therein for receiving tissue culture 
media or cell culture inserts and upstanding 
sidewall forming an outside border of said 
plate; 

a lid removably positioned on said plate over 
said wells, comprising a substantially planar 
cover extending over said wells comprising an 
upper surface and a lower surface, a skirt sur- 
rounding said cover defining a plurality of com- 
ers on said cover and extending downwardly 
having an inner and outer surface; 
an inner perimeter area on said lid between 
said inner surface of said cover and said inner 
surface of said skirt: 

a sealing material in said perimeter area of said 
lid: 

a plurality of orifices in said planar cover each 
comprising a gas permeable membrane and 
positioned whereby said orifices are in direct 
alignment with said wells of said test plate; and 
means for removably securrng said lid with said 
plate. 

The assembly of Claim 1 further comprising a gas 
impermeable film removably attached to said cover 
over said orifice and said gas permeable membrane 
whereby said film may be fully or partially removed 
to assist in gas diffusion into and out of said assem- 
bly. 

The assembly of Claim 1 wherein said sidewall of 
said plate comprises a two-step section comprising 
an upper section and a lower section. 



4. A lid for use in conjunction with a tissue culture plate -^o 
comprising: 



a substantially planar cover comprising an up- 
per surface and a lower surface: 
a skin surrounding said cover defining a plural- 
ity of comers on said cover and extending 
downwardly having an inner and outer surface: 
an inner perimeter area in said lid between said 
upper surface of said cover and said inner sur- 
face of said skirt; 

a sealing material in said perimeter area; 
a plurality of orifices in said cover each com- 
prising a gas permeable membrane: 
a gas impermeable film removably attached to 
said cover over said orifice and said gas per- 
meable membrane whereby said film may be 
fully or partially removed and 
a lever on said outer surface of said skirt 
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5. The lid of Claim 4 wherein said gas impermeable 
film is a pell-away label. 

6. The lid of Claim 4 further comprising a plurality of 
ribs being inwardly spaced from said skirt and ex- 
tending downwardly from said lower surface of said 
cover 

7. A device for growing cells or tissue culture in vitro 
comprising: 

a body comprising an upper surface, a lower 
surface, a plurality of wells substantially dis- 
posed between said upper and lower surface 
and upstanding sidewall forming an outside 
border of said body: and 
a removable lid. comprising a top wall and a pe- 
ripheral skirt that extends from said top wall and 
means for allowing gas diffusion into and out of 
said device through said lop wall, which is in 
alignment with said wells of said body, wherein 
said means for allowing gas diffusion into and 
out of the device is a plurality of orifices and a 
gas permeable membrane associated with said 
orifices and in direct alignment with said wells 
of said body. 

8. The device of Claim 7 further comprising a plurality 
of gas impermeable films removably attached to 
said cover over said orifices, whereby said films 
may be partially or fully removed to assist with gas 
diffusion in said device. 

9. The device of Claim 7 further comprising an inner 
perimeter area in said lid between said top wall and 
said peripheral skirt. 

10. A method of culturing cells comprising: 

(a) providing a culture vessel comprising a test 
plate comprising a plurality of wells having 
openings therein for receiving tissue culture 
media or a cell culture insert and upstanding 
sidewall forming an outside border of said plate: 
at least one cell culture insert positioned in said 
well of said test plate, a lid removably posi- 
tioned over said plate comprising a substantial- 
ly planar cover extending over said wells, a skirt 
surrounding said cover defining a plurality of 
comers on said cover and extending down- 
wardly in spaced relation with respect to said 
sidewall of said plate, an inner perimeter area 
on said lid between said cover and said skirt: a 
sealing material in said perimeter area of said 
Hid; a plurality of orifices in said planar cover 
each comprising a gas permeable membrane 
wherein said orifices are in direct alignment 
with said wells of said plate: gas impermeable 
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fifms removably attached to said cover over 
each ol said orifices; and means for removably 
securing said lid with said pfate comprising a 
lever on said skirt ol said lid and a receiving 
handle for said lever on said sidewall of said 5 
plate: 

(b) removing said lid from said plate by applying 
a horizontal lorce to said lever towards said 
skirt of said lid and sliding said lever from said 
receiving handle and lifting said lid from said 
plate; 

(c) placing cell inserts comprising a membrane 
within said wells of said culture vessel; 

(d) depositing a layer of cells on each mem- 
brane of each of said cell inserts within said cul- '5 
ture vessel: 

(e) overlaying the layer of cells with a growth 
medium: 

(f) securing said lid over said plate by applying 

a horizontal force to said lever towards said 20 
skirt of said lid arid sliding said lever into said 
receiving handle on said plate: and 

(g) direclly ventilating said membrane of each 
said cell insert by permitting air access thrusts 
through said orifice in said lid by partially or fully 25 
removing and re-atlaching said label over said 
orifice. 
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(54) Culture vessel assembly 

(57) A mulliwell tissue culture assembly for culturing 
cells comprising a plate and a lid. The plale includes a 
plurality of wells for accommodating a celt culture insert 
and the lid includes means for varying the gas diffusion 
into and out of the assembly and for substantially mini- 
mizing biological contamination of the cells being cul- 
tured in the cell culture insert. The means for varying the 
gas diffusion is a gas permeable membrane provided in 
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a plurality of openings in the lid and a plurality ol remov- 
able thin impermeable film labels are provided for se- 
lectively occluding passage of gases through the gas 
permeable membranes. The means for minimizing bio- 
logical contamination of the cells being cultured is a 
sealing material located in the lid and means for remov- 
ably securing the lid and the plate together whereby the 
sealing material is compressed between the lid and the 
plate. 



FIG-2 




yX-iO <EP 06661 1S^3 I * 



EP0 866 119 A3 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Nunit>er 

EP 98 30 2070 



The present searcn report has been arawn up lof an claups 



DOCUMENTS CONSIDERED TO BE RELEVANT 




Calegoy 


Citation oi oocumeni with indication, where appfooriate. 
ol retevant passages 


Relevant 
to ctaim 


CLASSIFICATION OF THE 
APPUCATION <lnt.Ct.6) 


Y 


US 5 602 028 A (MINCHINTON ANDREW I) 
11 February 1997 

* rnliimn 4 linp Q — rnlumn 5 line 17' 

^ v-wiufiili iiiic ^ k,*-»iijinii J, I lilt *') 

cl aims ; figure 1 * 


1,3,6.10 


C12M3/06 
C12M1/20 


Y 


WO 95 30738 A (OXYRASE INC) 
16 November 1995 

* abstract; claims 1,12,13,20; figures * 


'1 




Y 


EP 0 747 474 A (EECTON DICKINSON CO) 
11 December 1996 . 
* cl alms ; figures * 


1 




A 


EP 0 681 024 A (ERIE SCIENT CO) 
8 November 1995 






Y 


WO 89 06272 A (AMERICAN STERILIZER CO) 
13 July 1989 

* page 29; claims 1,4; figures 7-9 * 


1.3,6,10 




Y 


EP 0 627 358 A (BECTON DICKINSON CO) 

7 December 1994 

* claims : figures * 


1 ,6 


TECHNICAL FIELDS 
SEARCHED (lnt.Cl.6» 






C12M 


Y 


WO 95 27196 A {SANADI ASHOK R) 
12 October 1995 

* page 18 - page 20; claims; figures 
6,7,7A * 


1.3,6,10 




D.Y 


EP 0 638 640 A (BECTON DICKINSON CO) 
15 February 1995 
* claims ; figures * 


1,3.6,10 





Ptaco ot March 

THE HAGUE 



I 



10 May 1999 



Coucke, A 



CATEGORY OF CITED DOCUMENTS 

X rvArtirjfiArty retev^ant i taker nicne 

y oarticuiany re^v^am tf comtmoo another 

documon- of tr\9 &ama ^te^ory 
A ecrtfxxogioai Cack^rouno 
O non-wrtn«ri discloftur« 
F m«-rmediAle document 



T theory or pnn^:*)** unc«rt^»iq tr^ irv*nt on 
E . wariMH pai«ni do:um*ni. DUt puotrs'Md on. or 

an»f th« irtng date 
C ' occumeof crtec m ihe apP'icaiKxi 
L dorumofif oiea 'or otner reassne 



do:um« nt 



OCiD «EP Oeooitf-A? I » 



2 



EP0 866 119 A3 



ANNEX TO THE EUROPEAN SEARCH REPORT 
ON EUROPEAN PATENT APPLICATION NO. 



EP 98 30 2070 



This annex lists the patent lamiiy members relating to the patent documents cited in the above-mentioned European search repon. 
The rriGmbers are as contained in the European Patent Ottice EDP tile on 

The Eurooean Patent Office is in no way liable for these panculars which are merely given for the purpose oi informaitoo. 

10-05-1999 



Patent document 




PuDhcaiion 




Patent family 




Publication 


ciiea n search report 




date 




member(s) 




dat5 


US 5602028 


A 


11-02-1997 


NONE 








WO 9530738 


A 
M 




US 


5830746 


A 


03-11-1998 








Al 1 




A 


29-1 1-1995 








CM 




A 


16-1 1-1995 








t r 




A 


26-02-1997 








IP 




T 
1 


08-09-1998 


EP 0747474 


A 


11-12-1996 


US 


5605813 


A 


25-02-1997 






CA 


2172346 


A 


07-12-1996 








OP 


833207Z 


A 


17-12-1996 


EP 0681024 


A 

A 


r\Q— 1 1 — 1 Q 0 ^ 
UO 1 1 Ir 


IK 


5571721 


A 


05-11-1996 








IP 

Or 


Q 1 t^ftfil 
O 1 ->*tDO 1 


A 
n 


1 8-06-1996 


WO 8906272 


A 


13-07-1989 


US 


4935371 


A 


19-06-1990 








CA 


1 jOOOoZ 


A 


nc-nt- 1 Q09 








CN 


1036404 


A 


18-10-1989 








DE 


3888535 


D 


21-04-1994 








DE 


3888535 


T 


23-06-1994 








EP 


0367802 


A 


16-05-1990 


EP 0627358 


A 


07-12-1994 


US 


5484731 


A 


16-01-1996 






AU 


661*233 


8 


13-07-1995 








AU 


6195794 


A 


01-12-1994 








CA 


2123174 


A.C 


27-11-1994 








DE 


69401991 


0 


17-04-1997 








DE 


69401991 


T 


17-07-1997 


WO 9527196 


A 


12-10-1995 


AU 


2122395 


A 


23-10-1995 






US 


5741463 


A 


21-04-1998 


EP 0638640 


A 


15-02-1995 


US 


5358871 


A 


25-10-1994 






CA 


2113154 


A,C 


14-07-1994 








JP 


2573795 


6 


22-01-1997 








JP 


7075553 


A 


20-03-1995 



£ For fiKxe det:)it« about tms aftf%0)r : &d« Ofl<ciai joomai of m© European Paieni Ottico. No l2'82 



I- 





